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4) ^ Claim(s) 16-29 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) IEI Claim(s) 16-29 is/are rejected. 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 



Claim Objections 

1 . Claims 1 6-29 are objected to because of the following informalities and/or 
defects: 

Claims 16, 24 and 29 recite the terms of "lower region", "middle region" and 
"upper region", but fails to clarify the positional relationship between these regions, such 
as whether or not they overlap with each other; and, according to the specification, 
these regions have to overlap with each other in the active region in order for the recited 
varactor to be operative. 

Claims 17, 19 and 20 each recite the term(s) of "further comprising forming (or 
doping", but fails to clarify the their relationship with the actions of "doping" already 
recited in claim 16. For example, the term of "forming a cathode" recited in claim 17 
should be included in the action of "doping a lower region" recited in claim 16. 

Claim 29 recites the terms of "collector region" and "cathode region", but fails to 
clarify their relationship with the "lower region" and/or the "middle region" also recited in 
the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 



The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 28 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 28 as amended recites the subject matter of 
"only three doping steps are utilized to form the varactor with a cathode, a collector, an 
HA junction and an anode", but full support for them are not found in the original 
disclosure. A varactor inherently includes doped contact region(s), such as the contact 
region 48 and/or 59 in Figs. 2 and 3 of the instant invention; otherwise the varactor 
would not be operative. And, the formation of such contact region(s) naturally involves 
further doping step(s). In fact, according to the original specification (Paragraphs 0048 
and 048), only the active region of the varactor, rather than the varactor itself, may be 
formed with only three doping steps. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. Claim 28 as amended recites the subject matter of "only three 

doping steps are utilized to form the varactor with a cathode, a collector, an HA junction 

and an anode", but fails to clarify the relationship between the "three doping steps" and 
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the terms of "doping" recited in claim 16. And, it is not definitely clear what are the "three 
doping sfeps" and which one is associated with which of the formations of the recited 
terms of cathode, collector, HA junction and anode. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 16-18 and 24-29, insofar as being in compliance with 35 U.S.C. 112 and 
as being best understood in view of the claim objections above, are rejected under 35 
U.S.C. 102(b) as being anticipated by Igarashi (Igarashi et al., JP 4-343479, 
11/30/1992). 

Igarashi discloses a method of fabricating a varactor (especially see Figs.1 and 
2, also see the English abstract), wherein the remaining n-type region 6 (under the p- 
type region 7) comprises: a first region-the lowest region of the region 6; a second 
region — the low region of the region 6 that is above and in contact with the lowest 
region; and, a third region— an upper region of the region 6 that is above the second 
region (the low region) but below and in contact with the p-type-doped region 7. The 
method comprises: doping a lower region (the first region of 6) of a substrate layer with 
a first type of dopants having a dopant profile such that first-energy ("A") atoms therein 
penetrate to a first depth (" A' ") in the substrate layer, which naturally forms a cathode 
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as it is n-type doped in the diode structure, and with a second-energy atoms ("B") 
therein penetrate to a second depth (" B' ") in the substrate layer forming a collector 
region (the second region of the region 6) above the cathode, wherein naturally A>B 
and A'>B\ as they are formed of a same type of implanted dopants, and the second 
region of the region 6 can naturally function as a collector region as it is formed of an n- 
type doped region near the PN junction of the diode structure; doping a middle region 
(the third region of the region 6) of the substrate layer with a second type of dopants, 
which is naturally tailored (super-abrupt type) for a to-be-implant profile that forms the 
anode as it is in direct contact with the to-be-formed anode region (7); and, doping an 
upper region (7) of the substrate layer that is naturally with a source/drain-type 
implantation to form the anode region (7) of the diode structure, wherein the doping of 
the upper region (7; about 40 keV) has less energy than that the other regions (inside 
region 6; around 70 keV). 

Regarding claims 25 and 29, the forming of the collector region and the cathode 
in Igarashi are naturally formed in a single doping step via a naturally existing^ energy 
distribution of a single type of dopants. 

Regarding claim 26, the active portion of the varactor in Igarashi can be naturally 
regarded as being formed in a column from the substrate which is semiconductor 
material. 

Regarding claim 28, insofar as being in compliance with 35 U.S.C. 112, the 
dopings of the active regions in Igarashi can be regarded as being consisted of three 
doping steps with two of them are implemented simultaneously. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Igarashi in view of AAPA (Applicant admitted prior art). 

The disclosure of Igarashi is discussed as applied to claims 16-18 and 24-29 

above. 

Although Igarashi does not expressly disclose that the method can further 
comprise the process/steps of forming a bottom layer of the low region with a higher 
doping concentration, an isolating region, a reach-through implant, and/or a silicide 
layer, one of ordinary skill in the art would readily recognize that such process/steps are 
each common in the art for forming desired buried interconnection and/or desired 
element isolation structure and/or contact to the collector region with reduced 
connection resistance, as readily evidenced in the prior art, such as AAPA (see the 
highly doped bottom region 14, the isolation 18, the reach-through region 20, and or, the 
silicide layer 34). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate process/steps of forming the highly doped 
bottom layer, isolating region, reach-through implant, and/or silicide layer into the 
method of Igarashi, per the teachings of AAPA, so that a method for forming a varactor 
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with desired element interconnection, element isolation and/or reduced connection 
resistance to the collector region would be obtained. 

Regarding claims 19 and 20, it is further noted it is art known that a same type 
dopant can be used for deep and/or shallow implantations for better control of doping 
profiles; and that higher energy is always required for deeper implantation for the same 
type dopant. 

Response to Arguments 

6. Applicant's arguments filed on May 9, 2006have been fully considered but they 
are not persuasive. 

With respect to applicant's arguments that Igarashi does not disclose the 
invention as defined in claims 16 and 24, it is noted that the implantation processes of 
Igarashi, naturally meet that of the claimed invention, because: (A) each of the resulting 
regions in Igarashi naturally functions respectively as that recited in the claimed 
invention; (B) the implanted regions in the remaining n-type region (i.e., the lower and 
middle regions) can be naturally regarded as being consisted of the identified first, 
second and third regions in the remaining region of 6 (i.e., the remaining portion of 6 
that underlies the p-type doped region 7, as identified in the claim rejections set forth 
above in this office action), and naturally have different dopant depths along the vertical 
direction, corresponding to the naturally existing energy distribution of the same n-type 
dopants implanted into the remaining n-type region, wherein dopants in deeper depth 
naturally possesses higher implanting energy compared to that of the same type 
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dopants but stopped at less deep depths, otherwise all of the same n-type dopants 
would be stopped at exactly a same depth; and, (C) the p-type doping for the upper 
region (i.e., for region 7) in Igarashi is naturally a source/drain-type implantation at a 
substantially shallow depth (with a doping energy of about 40 keV that is substantially 
lower than the average doping energy for the remaining n-type region of about 70 keV). 
Accordingly, in Igarashi, the energies for the doping the various regions naturally follow 
the following order from high to low: 

the naturally functional cathode region; 

the naturally functional collector region; 

the middle region; and, 

the upper region, 
corresponding to their depths from deep to shallow. 

Furthermore, it is noted that applicant's arguments lack sufficient evidence to 
show why the doping processes of Igarashi would not naturally result in the dopings as 
recited in claims 16 and 24. 

Applicant's arguments appear to imply that the doping processes of Igarashi do 
not meet the claimed dopings because the doping processes in Igarashi does match 
with the doping steps in the instant invention and their implicated sequence. However, 
what recited in claims 16 and 24 are the actions of dopings, without specific steps and 
orders being defined for them in the claims. And, any two or more actions of dopings 
can be regarded as a single action of doping if they can be performed simultaneously; 
or, vice versa. In this case, the doping for the remaining n-type regions can be naturally 
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regarded as comprising the recited dopings of the recited lower and upper regions, as 
the claimed invention such as the one in claims 16 and 24 lacks sufficient limitations to 
specifically define the sequential relationship(s) between the actions of the recited 
dopings. Applicant is reminded that, although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Regarding applicant's request for a full translation of the recited Japanese patent 
(4-343479), the examiner has submitted a request for such full translation, which is 
expected to be completed in two weeks and will be FAXed to applicant upon its 
completion. 

Regarding the obviousness rejection, in response to applicant's arguments 
against the references individually, one cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of references. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). And. in response to applicants argument 
that there is no suggestion to combine the references, the examiner recognizes that 
obviousness can only be established by combining or modifying the teachings of the 
prior art to produce the claimed invention where there is some teaching, suggestion, or 
motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071 , 5 
USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. 
Cir. 1992). In this case, Igarashi discloses the claimed invention including the recited 
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dopings for the active region, except the formations of the bottom layer of the low region 
with a higher doping concentration, an isolating region, a reach-through implant, and/or 
a silicide layer. AAPA is cited to show that the ordinary skill in the art would readily 
recognize that such formation processes are each common in the art for forming the 
commonly desired and/or required features including the buried interconnection, 
element isolation structure and contact to the collector region with reduced connection 
resistance, regardless whatever specific steps of doping with whatever doping energies 
are taken for the formations of the active regions, as each of these formed features has 
its own specific required and/or desired functionality in a varactor. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is 571-272- 
1654. The examiner can normally be reached on Monday through Thursday, 7:30 AM 
to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

SH 

July 20, 2006, 

o SHOUXIANG HU 
p R'MARY EXAMINER 




